ABSTRACT
INTRODUCTION
Insomnia is a common health problem, which has a pervasive influence on daily life functions compromising social and occupational performance. [1] , [2] In the previous study, we elucidated sociodemographic, lifestyle, psychological, and physical factors associated with two subtypes of insomnia in Japanese male workers. [3] Among them, we found interesting patterns concerning hypertension (HT); in the young age group, HT was associated with higher prevalence of difficulty initiating sleep (DIS) and difficulty maintaining sleep (DMS), while in the old age group, this physical factor was associated with lower prevalence of DIS. HT has been found to be associated with other kinds of sleep disturbances, that is, sleep-disordered breathing and sleep apnea [4] - [8] However, few studies have examined about the association between insomnia and HT [9] , [10] HT is one of the most common diseases in Japan. [11] HT 
RESULTS
The prevalence of HT in the young and old age groups was 15.2% (1,21617,988) and 25.1% (3,303113,163) , respectively. In the young age group, 11.1 % (135/1 ,216) of HT subjects and 1.6% (106/6,772) of non-HT subjects were taking antihypertensive medication. In the old age group, 22.3% (736/3,033) of HT subjects 35 Table  3 Factors associated with insomnia in Javanese male workers.
DIS=difficulty initiating sleep; DMS=difficulty maintaining sleep
Values are given as adjusted odds ratio (95% confidence interval) with siginificance in the multiple logistic regression analysis. Refer to Reference [3] .
lifestyle, psychological, and physical factors associated with insomnia (Table 3) . [3] In comparison between the previous study and this study, the factors associated with insomnia seem to be different from those associated with HT. Although it is difficult to explain the details of the association between insomnia and HT, the observed effects of DIS and DMS on HT are less likely to be only apparent effects through these factors. Insomnia may lead to hypertension, hypertension may lead to insomnia, or it may simply be that these two are coincident or secondary to shared risk fac- al [15] reported that 50% of patients with sleep-disordered breathing described insomniac symptoms.
On the other hand, Coleman et al [16] reported that sleep apnea was found in only 6% of patients with insomnia as a result of polysomnographic diagnosis. Other investigators reported similar rates, and no significant association between the two conditions was found both in outpatients and in the general population. [7] - [9] The association between insomnia and HT is unlikely to be associated with sleep-disordered breathing and sleep apnea.
Thanks to the use of annual health examination database, HT was determined by actual measurement rather than by self-reported data. Moreover, we obtained data on sociodemographics, lifestyles, and psychological complaints, which might have con-founding effects on the association between insomnia and HT.
These facts seem to improve the credibility of our findings. However, the cross-sectional design makes difficult to determine the causal association between insomnia and HT. Further studies may be required to confirm our findings in other populations and to address the question of whether insomnia increases the risk of HT or vice versa in a follow-up design.
HT is a well-known risk factor of cardiovascular disease. On the other hand, a recent prospective study, as well as a meta-analysis study, [20] suggested that insomnia might increase the risk of cardiovascular disease. [21] The potential interaction between insomnia and HT may lead to excessive cardiovascular morbidity and mortality. In order to implement effective preventive measures against cardiovascular disease, the three-way relationships of insomnia,
HT, and cardiovascular disease should be fully discussed in the future.
CONCLUSION
Using the annual health examination database of a Japanese company, a large-scale cross-sectional study was conducted to examine the association between insomnia and HT. Insomnia was independently associated with HT in Japanese male workers, but this association was different by age and subtypes of insomnia.
